Protein kinase signal transduction pathways play critical roles in regulating nociception. Here we show that c-kit, a tyrosine kinase receptor, is expressed in lamina I and II layer of the dorsal horn. Moreover, the superficial c-kit + fibers originate from the dorsal root ganglion, and c-kit in lamina II inner layer comes from intrinsic expression of the spinal cord. Kit W-v mice, which contain a hypomorphic mutation, exhibited normal acute pain in most pain behavior tests. In the formalin test, the first phase was not affected, whereas the second phase pain response of Kit W-v mice was significantly reduced relative to wild-type littermates. Kit W-v mice also showed abnormal neuropathic pain, notably in the contralateral side of nerve injury. The expression and release of CGRP and substance P were not altered by the c-kit mutation. Together, these results implicate c-kit-mediated signal transduction in the development of persistent pain.
Introduction
The dominant white-spotting (W) and steel (Sl) loci in mouse encode the proto-oncogene c-kit and its ligand, stem cell factor (SCF), respectively [5, 9, 32] . c-kit is a type III receptor protein-tyrosine kinase and binding of SCF to c-kit leads to activation of downstream signal transduction pathways such as Ras/mitogenactivated protein kinases, Src family kinases, phosphatidylinositol 3-kinase, phospholipase Cc, and Janus kinase and Jak/STAT pathways [24] . SCF/c-kit signaling pathway has been implicated in myriad developmental and physiological processes including spermatogenesis, hematopoiesis, melanogenesis and oncogenesis [8, 15, 24, 25] . Although both SCF and c-kit have been found to be expressed in glial and neuronal cells during development as well as in adult mice [30] , their roles in the nervous system are not well elucidated. In dorsal root ganglion (DRG) neurons, c-kit appears to be expressed in small-and/or medium-sized neurons, which project to the superficial lamina I and II in the dorsal spinal cord [10] . Recombinant murine SCF (rmSCF) induced the outgrowth of c-kit-positive neurites from DRGs isolated from mouse embryos, suggesting that the stimulus through the c-kit receptor tyrosine kinase has an important role in the development of the peripheral nervous system [11] . This is supported by the finding that the number of C-fibers is reduced in Sl/Sld and W/W v , implicating Steel-Kit interactions in neuronal development [16] .
Recent studies have suggested an important role of c-kit in acute pain [18, 29] . Nevertheless, the SCF/c-kit signaling pathway has not been implicated in the generation and/or maintenance of persistent pain. The present study was carried out to characterize the c-kit positive fibers in the dorsal spinal cord, and to investigate the functional role of c-kit in altering acute nociception or pain behavior in chronic pain models by the use of Kit W-v mutant mice, which contain a hypomorphic mutation of the c-kit gene. In these mice, the kinase activity of c-kit is reduced by 80% [22] . 
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